To reveal the possible soft tissue difference in the upper and lower lip heights, separations and coverage of lower lip to upper incisors in different Angle's classes of malocclusion, to determine any difference in the mean between males and females for each variable and to find any correlation among the variables. Materials and Methods: Nightly nigh students (52 males, 47 females), 20-23 years of age that was randomly selected from the college of dentistry, University of Mosul.The overall sample was classified depending on Angle's classification of malocclusion into four groups (Class I, II.1, II.2 and III). For each group, four facial soft tissue variables were measured directly using electronic digital viernier caliper. Results: A major findings that emerged from the research is that the Class I subjects possessed higher values of upper lip length followed by Class II then Class III, this difference is significant between Class I,III and II,III and non significant between I,II. Where as Class III subjects possessed non significant higher values of lower lip length followed by Class II then Class I. The lip separation value is non significantly higher in Class II subjects followed by Class III then Class I. While Class III subjects possessed non significant higher values of lower lip to incisor superior followed Class I then Class II. Conclusions: For each specific Angle's class of malocclusion, a specific facial soft tissue parameters. The upper lip length is greater in Class I subjects. Class III subjects have the greater lower lip length. The inter-labial gap is larger in Class II subjects.While the coverage of the lower lip to incisor superior is greater in Class III subjects. Most of the variables are higher in males than females. Complex correlations among the studied variables are found that varied between weak to high positive or negative with varying degree of significance.
INTRODUCTION
Anthropometry literally means "measurement of humans". Historically, the term anthropometry was applied to human measurement more generally, including the study of skeletons, and particularly skulls, of earlier populations, Bishara et al., (1) define Anthropometry as the most basic method of analyzing dimensional changes of the soft tissues of the face with direct measurements.
The earliest studies of human form can be traced to the beginnings of anthropometry in ancient Egypy and Greece. Anthropometry can be performed on either living or dried subject specimen. (2) Al-T'aani (3) stated that Helman (1927, 1935, 1939) adopted physical anthropometry to orthodontic research.
A number of methods have been used to evaluate the facial esthetic including an-thropometry (4) (5) (6) (7) (8) (9) , cephalometry (4, (10) (11) (12) (13) (14) (15) (16) , photogrammetry (1, 13) , and computer imaging. (17, 18) Arnett and Bergman (19) mentioned that, the most important point in proper analysis of facial esthetics is the use of a clinical format. Examination should not be based on static laboratory X-ray film and photographic representation of the patient alone.
Some authors (20, 21) discussed lip assessment for proportionality, interlabial gap, lower face height, upper lip length, and lower lip length. Powell and Humphreys (22) stressed that, esthetically, the relative length of the upper lip and its relationship with the incisal edge is an important consideration in a patient's mouth, i.e. in reposing and smiling.
Several Iraqi soft tissue studies have been conducted; measuring different facial Integumental lips' height and separation in different Angle's classes of malocclusions soft tissue parameters including upper and lower lips; whether direct soft tissue study as Nasir (5) and Ra'uf (6) ,or indirect soft tissue cephalometric studies as Al-T'aani (3) and Agha (12) , Yousef (13) and Mahmood (14) ; in their cephalometric sudies establish the normative value of facial soft tissue for young Iraqi adults in Mosul and Baghdad cities. On the other hand, Fakhri (10) in his cephalometric study determined upper and lower lip height, lip separation and coverage of lower lip to upper incisors for 9-13 years Iraqi children in Baghdad city.
This study is designed to Evaluate the upper and lower lip heights, separations and coverage of lower lip to upper incisors for the studied sample in Class I, II.1, II.2 and III malocclusion in young adult students of college of dentistry, University of Mosul, and to determine any difference in the mean between males and females for each variable in different Angle's classes of malocclusion, then to find any correla-tion among the variables.
MATERIALS AND METHODS
The sample consisted of 99 students (52 males, 47females) that were randomly selected from the college of dentistry, University of Mosul. The subjects were randomly selected healthy subjects, 20-23 years of age and with the permanent dentition completely erupted (except for wisdom teeth). The subjects had no congenital anomalies and no significant facial, dental asymmetries. None of them had undergone orthodontic treatment or, orthognathic surgery.
According to Angle's classification of malocclusion (23) .the overall sample is divided into: Each subject was seated on an ordinary chair, asked information about name, age, medical and dental history. The use of a dental chair is usually not convenient for this because it was difficult for the examiner to face the subject directly and should not be reclined or resting on headrest, the mandible approximate centric relation position with the teeth lightly touching and the lips relaxed. (24) Clinical extra and intra oral assessment had been made; the points were marked on the skin before measurement using water-soluble marker. Each subject was asse-ssed in relaxed lip position, since different types of malocclusions were examined, according to Arnett and Bergman (20, 25) , which who said that "closed lip position may be useful when no facial deformity exists, but in the case of facial deformity, the closed lip posture is not accurate in terms of diagnosis and treatment planning".
The relaxed lip position is obtained while the patient is in centric relation by the following method: 1. Ask the patient to relax. 2. Stroke the lips gently. 3. Take multiple measurements on differ-ent occasions. 4. Use casual observation while the patient is unaware of being observed. All measurements were measured directly on the subject's face and taken under standardized conditions keeping Frankfort plane parallel to floor.
The electronic digital viernier caliper, Lezaco Art (2771,0-150 mm, 0-6 in, 0.01-mm accuracy, China), was used to measure all vertical measurements in millimeters.
To make landmark determination as consistent as possible, a given landmark was identified for each subject at one sitting. Each was then checked by another investigator. In order to minimize measurement error, all linear measurements were performed by two investigators working independently. Intra-investigator and inter-investigator measurement error was predetermined at 0.5 mm. The following landmarks were defined. ( Figure. the vertical distance between lower lip stomion (LL sto) &incisor superius (IS). A positive measurement was recorded when the lower lip covered the upper incisor & negative in the opposite condition. (11) Descriptive statistics (mean, and standard deviation) were calculated for all variables in overall sample, males, females, and different Angle's classes. T-student test was used to show the possible differences in means of soft tissue variables between males and females, (intra-group). Analysis of variance (ANOVA) were used in an attempt to look for possible different-ces in means of soft tissue variables among Class I,II.1,II.2 and III(inter-group)-significant at P< (0.05). Correlation coefficient was carried out among all the variables for overall sample, males, and females in Class I, II.1,II.2 &III separately. The "r" value was described as significant at P< 0.05, and highly significant at P < 0.005.
RESULTS
The results of this study indicate that, in overall sample, males possessed higher values of UL, LL and LL-IS with non-significant difference between males and females, while females had higher non-significant LS value than males( Table 2 ). In Class I subjects, a non significant sex difference has been seen in soft tissue variables with males possessing higher va-lues of UL, LL& LL-IS, while females had higher significant LS value than males (Table 3) . For Class II.1 subjects, a non significant sex difference has been seen in soft tissue variables with males possessing higher values of UL, LS& LL-IS, whereas males having higher significant LL value than females (Table 4 ). While Class II.2 subjects, the comparison between two sexes is not real since in this study, no male subject has Class II.2 malocclusion and the total Class II.2 subjects representing females only ( Table 5 ). On the other hand, in Class III subjects, a non significant sex difference has been seen in soft tissue variables with males possessed higher values of UL, LL and LL-IS, while females having higher significant LS value than males (Table 6 ). The major findings that emerged from the results was that Class I subjects possess higher values of UL followed by Class II then Class III, this difference is signific-ant between Class I, III and Class II,III but not significant between Class I,II (Table7). Where as Class III subjects possess higher non significant values of LL followed by Class II then Class I. The LS value is non significant higher in Class II subjects followed by Class III then Class I. While the Class III subjects posse non significant higher values of LL-IS followed by Class I then Class II. Generally, the correlation coefficient is carried out among all the variables for overall sample, males and females in Class I, II and III separately. Some of them show a positive correlation, while others show a negative one. The "r" value was described as significant at P< 0.05, and highly significant at P< 0.005 (Tables 8-12 ).
The correlation coefficient among soft tissue variables for overall sample, mal-es and females is described in Table (8) . A high significant positive correlation (for males and overall sample) is seen between UL and LL, LS and UL (in males), LL and LS (in overall sample) and a significant positive correlation is seen between UL and LL (for females), LL-IS and UL (in males), and LS and LL-IS, LS and UL ( in overall sample). While Table (9) showed the correlation coefficient among soft tissue variables in Class I malocclusion. A high significant positive correlation (for total sample and females) was seen between UL and LL, and a significant positive correlation between LS and LL (for total sample and females). In Class II.1 malocclusion, the correlation coefficient among soft tissue variables reveals a high significant positive correlation (for total sample) between UL and LL, LS and LL (for total sample and males) and a significant positive correlation between UL with LL and LS (for females) with LL-IS (Table 10 ). In Class III malocclusion, the correlation coefficient among soft tissue variables shows a high significant positive correlation (for females) between LL with LS and LS with LL-IS. A significant positive correlation is seen between UL with LS (for males), UL with LL-IS (for total) and LS with LL (in total) (Table 12 ). 
DISCUSSION
Peck et al., (30) mentioned that the soft tissues more closely determine therapeutic modifiability. Thus, analysis of the soft ti-ssues is the critical step in orthodontic decision making and this can only be accomplished through physical examination of the patient.
The present study ,using relaxed lip position, represents a panorama of different Angle's classes of malocclusions that is reflected upon the overlying soft tissue integument. While most of early direct soft tissue studies examined the person in the closed lip position these studies dealed with well-balanced or ideal faces. Therefore, reliable norms for relaxed lip position may be lacking for comparing and discussing.
Generally, the mean values for soft tissue variables in overall sample were found in Table ( 2). The mean UL in this study was slightly less than that of Burstone (20) and Wolford (31) .
The LS mean value for overall sample was 2.092mm that come in accordance with Powell and Humpherys (22) who mentioned that the ideal inter labial gap in physiologic rest position is lightly touching up to 3mm. Burstone (20) found it to be 1.8 +1.2mm, while Lehman (32) found it to be 2+2mm.
The mean value of LL-IS for overall sample was 1.283mm that comes in agreement with Powell and Humpherys (22) who said that "esthetically ,the relative length of the upper lip and its relationship with incisal edge is an important consideration in a patient's mouth,this measurement establishes the lip line. In repose 2mm of the maxillary incisal edges should show".
For Class I subjects, as shown in Table (3), the mean value of UL in this study approached that Ra'uf (6) in different facial types for total, females and males. Arnett and Bergman (25) found UL to be 19-22mm; But less than Subtenly (33) who found UL to be 25 mm for both sexes and Burstone (20) who found it to be 20.10 mm in females and 23.80 mm in males, Farkas et al., (4) found it to be 19.60 mm in females and 21.70 mm in males.
LS value in Class I subjects is within the range of Legan who found it to be 2+2mm, and Arnett and Bergman (25) (1-5) mm.
In analyzing the results, Table ( 3-6) we found that Class I subject possesse higher values of UL followed by Class II.2 then Class II.1 subjects, Class III subjects possesse the least value. This result agreed with Rakosi (34) who mentioned that Class II.1 have shorter upper lip than that of Class I subjects. Rasheed and Gaib (35) in their comparative study between Class I and II.1 malocclusion found that class I male subjects possessed higher non significant value for UL and LL, on the contrary, class II.1 female subjects possess higher significant value for UL and LL, however, they used different landmarks to measure UL and LL.
In this study Class III subjects possess higher value of LL followed by Class II.1, Class II.2 subjects, Class I subjects possess the least value. This result agreed with Rakosi (34) who mentioned that the lower lip in Class III subjects is longer than that of Class I subjects, Ra'uf (6) and, Arnett and Bergman (25) they mentioned that increased lower one-third height, and subsequently lower lip, is frequently found with vertical maxillary excess and Class III malocclusions (lack of interdigitation opens vertical height). Decreased lower one-third height is associated with vertical maxillary deficiency and mandibular retrusion deep bites. While anatomic short lower lip is sometimes associated with Class II malocclusion.
The LS value was higher in Class II.1, Class II.2 subjects followed by Class III, while Class I subjects have the least value. According to Arnett and Bergman (25) Increases in interlabial gap are seen with anatomic short upper lip, vertical maxillary excess, and mandibular protrusion with open bite secondary to cusp interferences. Decreased interlabial gap was found with vertical maxillary deficiency, anatomically long upper lip (natural change with aging, especially in males), and mandibular retrusion with deep bite.
The mean value of LL-IS was higher in Class III subjects followed by Class I, Class II.2 and lastly Class II.1 subjects. Arnett and Bergman (25) (36) On the basis of the results and back to Tables (2-7) for overall sample, Class I,II.1, and III, a non significant sex difference has been seen for UL with males possessing higher value at 0.05level of probability. Al-T'aani (3) stated that Helman found that the UL show significant difference between two sexes. Ra'uf (6) found in Class I subjects, in sequare and tapered faces, males were having significant higher UL than females, while in oval face a non significant difference were found in UL with the males having larger value. Nasir (5) concluded that all facial measurements of young Iraqi adult males including UL were significantly higher than those of females.
For LL a non-significant sex difference has been seen with males possessing higher value at 0.05level of probability in total sample, Class I, and III.While Class II.1, males possess significant higher value than females. According to Al-T'aani (3) , Helman found that LL show non-significant difference between two sexes. Nasir (5) found LL were higher than those of females. While Ra'uf (6) , found in Class I subjects, in all facial types, males having significant higher LL than females.
Also for LL-IS a non-significant sex difference has been seen with males possessed higher value at 0.05 level of probability in overall sample, Class I, II.1and III. This may be attributed to high variability due to influence and interaction of several factors as length of LL, length of skeletal maxilla and length of crown of upper incisor or may be due to compensatory growth mechanism of overlying soft tissues that tend to hide the underlying skeletal discrepancy.
For LS a non significant sex differe-nce has been seen with females possess higher value at 0.05level of probability in overall sample, Class II.1 and III. While Class I, females possessed significant higher value than males. This comes in agreement with Arnett and Bergman (25) , who found in Class I subject, females show a larger LS within the normal range. While Class II.2 subjects, the comparison between two sexes was not real since in this study, no male subject has Class II.2 and the total Class II.2 representing females only ( Table 5 ).
The most obviously noticed correlation was UL with LL, in overall sample, a high significant positive correlation (for overall sample, males and females) is seen between UL and LL. In Class I malocclusion, a high significant positive correlation (for total and females) is seen between UL and LL. In Class II.1 malocclusion, a high significant positive correlateon (for total sample) was seen between UL and LL, and a significant positive correlation between UL and LL for females. According to AL-T'aani (3) , Helman found that UL has high significant correlateion with LL in both sexes.
Regarding UL with LS, in overall sample, a high significant positive correlation is seen between UL&LS in males, and a significant positive correlation is seen between UL & LS in overall sample. This come in contrast with Arnett and Bergman (25) , who mentioned that increases in LS are seen with anatomic short upper lip, vertical maxillary excess, and mandibular protrusion with open bite secondary to cusp interference. Decreased LS was found with vertical maxillary deficiency, anatomically long upper lip. However, this result may be attributed to individual variation of the over all sample before dividing it into subgroups. According to Proffit (37) variability in growth arises in several ways, from normal variation, from influences outside the normal experience, and from the timing effects. Variation in timing arises because the same event happens for different individuals at different times or, viewed differently, the biologic clocks of different individuals are set differently.
For UL with LL-IS, in overall sample, a significant positive correlation was seen between UL and LL-IS in males. In Class III malocclusion. A significant positive correlation was seen between UL and LL-IS for total. This result may be contributed to the previously mentioned significantly positive correlation between UL and LL, since LL-IS is related to LL.
Concerning LL with LS, in overall sample a high significant positive correlation LL and LS. In Class II.1 malocclusion, a high significant positive correlation LL & LS for total sample and females.
In Class III malocclusion, a high significant positive correlation (for females) was seen between LL with LS. A significant positive correlation is seen between LL with LS in total. Arnett and Bergman (25) , mentioned that increased lower onethird height, and subsequently lower lip, is frequently found with vertical maxillaary excess and Class III malocclusions (lack of interdigitation opens vertical height).
Correlation of LL with LL-IS, in Class III malocclusion, reveals a high significant positive correlation for females. This means as LL increased will decrease upper incisor exposure, this is in accordance to Arnett and Bergman. (25) 
CONCLUSIONS
For each specific Angle's class of malocclusion , a specific facial soft tissue parameters. The upper lip length is greater in Class I subjects. The lower lip length is greater in Class III subjects. The inter-labial gap is greater in Class II subjects. The coverage of the lower lip to incicor superior is greater in Class III subjects. Most of the variables are higher in males than females. Complex correlations are found among the studied variables that varied between weak to high positive or negative with varying degree of significance.
